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3 5 Tfe^wsfc^ 9-12 (Di^n^^zim(Dmi$-m^i^ 

m^m 1 4 ] m^m i ~ s (Di^im^izmmo^m^Wi 

^^mmnmmmm^^mmmRz^yxitm^m 9 ~ i 

[0 0 0 1 ] 

mmnm. mmzmm^^mmmRzsM^^m.mnm^ 
m^^rzmi^m^^mmnmm\zm-t^h(Dx-$>^o 

[0 0 0 23 

m^(Dmm^±^<M^D. mz-^nhy^m^(DM6^ 

mmntvx\t. m^\t-ry ^-^y (Naf ion, 

ymi^n^f-tm^nx^^^. va^h. m^mm 
^^n\zw>mxh D . ^tz'^^m-si.xsmMm\zmm.^(DU 
[0 0 0 3] immm^^y ymihn^=?-t}mmx^^ 
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[0 0 0 4] 7.;i/3i^>'ft3}?U7.;P3}^>, 7.)un^>i\:l^m 
;i^7.;i/3j^>5^oiS5^i'^«/S?Mo^^sf«flfe-v(^?ijffl t vx 

1/>FM. ^l^|!gyi/> Nolte R. et al, 

J. Membr. Sci., vol.83, 211 (1993), Nolle R. etal, 
BHR Group Conf. Ser. Publ., vol, 3, 381 (1993) , 

^mw- 8- 5 0 9 5 7 1 n^x^m mfBu 557336? 

8, EP698300) , !N5fW¥ 1 0 - 2 1 9 4 3 

1 1 - 1 1 6 6 7 9 ^{£^m.. Kerres J. et a 
1, J. Membr. Sci., vol.139, 211 (1998). Yen S-P." 
E" et al, Proc. Power Sources Conf., 38th, 469 (199 
8), Walker M. et al, J. Appl. Polym. Sci., vol.7 
4, 67 (1999) , Baradie B. et al, Macromoi. Symp. , 
vol.138, 85 (1999) . Kerres J.et a), J. New Mater. 
ElectroChem. Systems, vol.3, 229 (2000), Kerres 
J. A., J. Membr. Sci., vol.185. 3 (2001), Genova-Di 
mitrova P. et al, J. Membr. Sci., vol.185. 59 (200 
l),Stoler E. J. et al. Proceedings of 36th Interso 



ciety Energy Conversion Engineering Conf., 975 (20 
01) , Kim Y. S. etal. Polymeric Mater: Sci. Eng., 
vol.85, 520 (2001) , Wang F. et al, J. Membr. Sci., 

vol.197, 231 (2002);^cC<h*{::M^$nTi^^, 

[0 0 0 5] ^HZ. 1 1 - 6 7 2 2 4 ^'AmU 

"f-mmnm^m^^rcm/mmm^mmfr^^nx^^^. 
mz. #M¥ 1 1 - 1 1 6 6 7 9n{[kmizit. mmm 

n-^>itLrzM^'i'nmmtm7^^nx\^^?>o #w 

5pl0-45913 -^i^^ (Mlt^V S 6 0 8 7 0 3 1 ) 
\Z\t. ^^>3S*^»^*aft*^*8 0 0-5 0 0 0 g/m 
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[ (A) + (B) ] <0. 6 3, mziff-^L<\tO. 3 
6< (B) / [ (A) + (B) :i <0. SgT'S-So M 

[0 0 4 8] SAc, *%BJCDig^^ai^M^^^-rS^ 30 

'r*>5?tfe^»<t LT, 0. 8~2. 5mmo 
1/g (-r:t>3^^^«a«i:LTJS4 0 0~ 1 2 5 0 
g/mo 1 ) W^L<> #{I0. 9~2. 3mmo 1 
/g (-r:t>32*^aaa«i:LTtt4 3 5~1 1 1 0 g 
/mo 1) TS-SCliT&WSbl'io 
[0 0 4 9] *^B^Oift^^MH$<gfig-r-5^SiK7}? 

ij x-7^;i.x;u*>:/p i'*a^^*i0^fi£;&fe(z!|#fc 

^jpi«Si<, ^?iJA^^, (i) ^x)iTi^>'(t^uy'i7^m 
^yjm. x\t (2) wtt-fe^^> hyi/7}?u v-t^ 
i^fe^fiKL, i^#^-s*s$-ttyD>;/i/*a^i*:<t-rs:^ 

[0 0 5 0] ±ie (1) (D^^mzii^^T. rnxjiTi-^yit 



J2 

:it-A^X^^o m^ii. R. N. Johnson m, 
J. Polym. Sci. , A-1, Vol. 5, 23 
7 5 (1 9 6 7) ^if#^BS 4 6-2 1 4 5 8 -^il^^HM 
^$nTi^SJ;'5{r, z:fiifi7x/-Jl/G)>f7;i/;f3iJ^M 

[0 0 5 1] ±IS(7)^#]Kv/\^-r H^mtbTtt, 
Ji, fT. (4-i'on^xx;i/) x;i'*>, (4- 

7,)i^>. ti'T. (4-3-H7xx;p) 7.;p^>, 
t'7. (2 -i7np:7xx;i/) x;pj1^>, fx (2-7;i. 
::tp:7xx;i/) xjvn^y. t*X (2 4 P 
P7xx;i/) :;;;i/4^>. t*;^ (2 4 
P7xx;i.) x;i/7j^>, fcfT. (3. 5-v>t^;p-4- 
^pn:7xx;i/) 7.;i'7}^>, t'7. (3, s-v'^f^;!/- 
4-^;i/:tn7xx;i') x;i':i^>fj: t'^^tf -5 :i t;5^Tr 
^, ¥Ji$.^i^«2St^±$m^^-&t»-a-Tffli^Tt)^ 
i/^o i:tiC>©;tj;:d!>-r\ jff*L<(i, t:X (4-^po:7 
7.Ji:^>. h*x {4->';i/;f D7x-;p) 

[0 0 5 2] ±m<D-myx./-)vtvx\t. ^sj^ii, 
fx (4-f Fo+>'7xx;i/) x;i'7^>. fx (4- 

t), fx (4-h HP4^>':7xx;i/) x;p*>7&WSb 

[0 0 5 3] X'(iiii:7xy-;l'©>'T;P*'J^Jg:^tt. ± 

^m(Di\:.^^t<DK]^.\zii-oxn^^i^-h^x^^. -m 

7 X y - JKD 7;i/:^ u ii ^mm V A 7 -f K I^O 

fx (4-b KD + v^xX;!/) XJI/* 
>cD:hHU'i7A&St,i«:ijUr>A^S|:^i:fX (4-^17 
UUyx.=L)V) X;l'7f:>XafX (4 -:7;L':tP7xX 

x;i/4^><h(D^a^^^-{±ws Lii„ 

[0 0 5 4] -my:x:y-)V(Diy7)Vtl^)^m^t'^^ 

]^>?A5-r H^cDSj^:;^. jgS^iLT, v^^;px;u* 

^~>h', x;i/4^7>, N-;<^;U-2- fPUH>, 1.3-v 

H, N,N->?>c^;l/T-t hT5 K, v>7xx;l'X;l/3j^>;5: 
i:®11M<S$fflv^^c:<h*t-c^-5. ^fE^MSf*. 14 
0^-3 2 Ot:7&W*t<, SfE^Rtrs^a, 0. 5B#P^~ 

1 0 onmtm^i^^K 

[0 0 5 5] =«7xy-;px«5^§i^i^A5< K^ro 

«<^isMt/y p >y ^ ^ta-g-ft^o-g-isgtcf ijffl $ n 

yx.y—}V. i;uv-JV. 4-7xx;U7xy-;i^, 3 
- 7 xx;i'7 X / t*(75-fiifi:7 X y 
4-:i7PP:7xx;i/7xx;px;i'*:>,. i-i'PP-4 
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--hD^>-tf>. i-fuu-2-~vu^y-\z.y. 
1 -^'nn- 3 -n ho'^>-tf>, A-y}V-tu^yV 
yjujy. 1 -7;U:tn- 4 -n hD^>-tf>. i-y 
;L'*n- 2 -- hp^>if>, l-y)V:tu-^-~h 

[0 0 5 6] yi/#U^-<©S^a^«, 3~ 1 5 0 0© 

5 0 Q^m?L^t'ik<D-:fu-j^^m'^W(D^^^tmmt 

[0 0 5 73 m^Si§H4Si:^^LTt.i§^#m«7>;i/ 
-fc*3(.iT«, C ( = 0) , S ( = 0) 2 

(1) c^^iig^WTSfeO-e^-So 
[0 0 5 8] 

U\:2 0] 



fO-fO 



(^4^. nti3~l 5 0 0®^iSc<£^-ro ) 

[0 0 5 9] ±§B (1) <7):^rfe{;*3ViT> i^7K14-fey^ 



^y-ty-^V-y. 1. 6 -i^'t Kd+>^:^-7^!x>, 1, 

7^P>, 4, 4' -t*7xy-;k 2, 2'-t:7x 

y-jL-, ex (4-t kp+v^x-;!/) x-5^;i/. f 

X (2 -k h'P + ->7x-;l/) X-xJU, 2, 2-t*7. 
(4 - t h*P + '>7xX;i/) yPA->. 2, 2 -fx 

(3 -^5^;i/-4 - 1 KP + v:7x-;p) yp/N°>. 

2, 2-t*X(3, 5-v^^;l/-4'-t h*P.=^^v:7x 

zTuny. fx (4-t KP4^'>7xx;i/) p^^s^ 

2, 2-h*X (3, 5-vpt5^;i/-4-t: HP^^v 
7xn;i/) ^^^+h:7;P^P7'p/i>. 9. 9 -fx (4 
- 1 FP4^^>7x-;i/) 7;i^^l/>;^j:t';<)^*^tfs:ii75^* 

T^, •t'T-feA-r Kp+y >, \y'/)vyy-)v. 1, 5 

->^t h*p=t^>':J-7^U>. 1. &-i^\^\^u^yiry 
^Vy. 1, 7 ->?t HtP4^>':h:7^'U>, 2. 1 -V 
t.\^u^y-ry^uy. 4, 4' -f^xy— 2, 
2' -f7xy-;i/, fx (4-t KP4^->:7x-;i/) 
x-7=-;u, fx (2-t KP+v'^xx;!/) x-5^;k 
9. 9 -fx (4-\i]iu^yyjL~)i) y}V^vytfi 

[0 0 6 0] ^#J^vA5-r l-*<hLT«, M^i^TKI* 

•fe^^^ > h y i/Tj? u ^-co^^Tffli^fcx;P7)s>»&^ 

■r^^#i^i^A-7l' h't^^f:, 4, 4' -v7;P:tP^ 

>y:7xy>, 2, 4' ->'7;i/:tP^>y7xy >:^j: 

t'cD'lr h >a$*-rs^Si!^vA^i' H <&^tf ^ ^ t:*^ 
feo<i:fcjIfSb(/^M7Ktt-t^^>h07l^X;i/3jN 

>{[:yi/3l?Uv-«, TiS^t^iC (2) (Dm'it^^t^ 

[0 0 6 1 ] 
[^t 2 1 ] 



(^4", R 1 C ( = 0) X«S ( = 0) 2 Sr^Kb, 
A r ttXfffi©^S]jSM^^L, m«3~ 1 5 0 0<Dil 

^<&^-r. ) 

[0 0 6 2] itaik^jt (2) ^-OA rT^^tlSxM 

[0 0 6 3] 
[<b 2 2 ] 
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[0 0 6 4] ±|2COi^7K1±-fe^^> h^U4?'J V-S-ZJC 
5SS^i^gpbTfflViTt>j;(.i„ m^\t. Tf2^ (9) (7D 

& wr ^ ^« # 'J X- 5^ ; 1/ X ;p > T $ ^ S:^ 
(FS1iX5;(3X^-fe;i.) , TIS^ (10) <D 

[0 0 6 5] 
[{b 2 3 ] 



(9) 



[0 0 6 7] miS#'J v-©5^^*&u:*5gS®Sggij 

7xy-;P<h, R. N. Johnson flil, J. Po 
lym. Sci. , A-1, Vol. 5, 2375 (1 
9 6 7) -^^i^BS 4 6 - 2 1 4 5 8 ^{lkmzW.m<D1^m 

i^7}? u x-5^;i/x;i/d^ >-&j?Xi: iwi i;^^'I^T'x-5=-;i'3£M 

[0 0 6 8] *7;;U7i^>'(b>^D-;/i^*S^#:H. ±fB(D 

7.;i/7t^ >{l:y u# u 1 ^S/S^-a:^ :i i {3 ct D 

mm^m^^x. m^&msi 4 o-c-s 2 or. smpbI 
0. ^mm^-i 0 omf^(D^^xnoz.tf)^x^^. zl 

CDRjtSti, 0iJAt^> Z. WuflU, Angew. Makr 
omol. Chem. , Vol. 173, 163 (19 
8 9) s Z . Wangte, P o 1 ym. Int. , vol. 

5 0, 2 4 9 {2 0 0 1) u^\zum.-^nx^^^. 
[0 0 6 9] s^c, m:^t^y:iLy-)i7)Vid^)±m^ 

^m^i^:Ltti^-^^^o MT. (2 -:7;i/:i-P7x-;i/) 



7.;P3i^>, t*7. (4-7;i/;tD7xx;i/) 7.;i/>J^>^j:i: 
[0 0 7 0] ±feco#e.n:t*7.;u*;>'fk:/n>y^^^a 

-&#:&X;P7^>{bt" ^;^^iLT«, 9 0~9 8%M 
i?^Ci:OX;P3}^>'(l:^J^&ffll/iT, MT1~1 0 OB#rBl 

[0 0 7 1 ] ±12©;^?* tt^sjx.ti. #M0a 61-367 
8 l^i;i$g. #i.^¥l - 5 4 3 2 3^i>^, #ii¥2 - 

1 7 5 7 \^'Am.ts.E\z%^m.^nx^^^, 

[0 0 7 2] s/i, 2t!:^Hj©ss5i-?m»?s^^fiE-rs^ 

(1) (D;^^, t^nfi (2) iS7Ktt-fei^^>hyu4^U 
■7- i X $ ^fc ^TKtt-fe ^* ^ > h y u # 'J V- 

[0 0 7 3] Sfe, M;^ti, M. Uedaffi. J. Po 
lym. Sci. :Part ArPolym. Che 
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m. . Vol. 31, 853 (1993) ife<i:(C|B«CO 
5' -7.;i/>^::n;|/t*7. (2-i'DD^> 

■fe*>7.;l';jN^-— h) -^F. wan gflil, M a c r omo 
1. Chem. Phys. , Vol. 199, 1421 
( 1 9 9 8) f;|Bm®:>-h U-^AS, 5' -ts}\'if^^)\^ 

MT. (2 -7;^:^-^^>-^f>x;^7^^:1'^- h) (D^oWt 

(df, !t#M2 0 0 1 - 2 7 8 9 7 8 -^ii^CIBmsnTU 
y k ^ U -7- ffl V i S d t /(^^T $ -5 . 

[0 0 7 4] :i?-m^(j^n%=f'mMm.m%. ±is^#i^# 

U X- > ^ P >y ^ *tt-&#::<>^ e> S *^0^ © 
iS^T^^KMfi, MSa?®ISM{3cfc^M^^9;5 

Onm. S f){C$f^L<« 1 0~8 0 0 
[0 0 7 5] Mai©^5{::LT#^nfc^«7t?ux- 

N-^^;i/-2 -trou F>, i> 3-v^^;p-2- 

5~2 0 0 urn, ^if*L<ttl 0~1 5 0 /imT$> 
^„ 5 MmcJ;Oif<.^chM<DMi/i75^ilL<, Sfc. 2 0 

[0 0 7 6] :^^m(DM^^mmmm\t. itj^g/^c^ti, 

^1^1 ~i 4 (DJ-i—y jv^aT Jl=^JVxju-^>mh^^^ 
«^n6<7)m> ^^^i~ 1 4(7)/i-7;i/:tP7;p=^;i' 

[0 0 7 7] 2{c^?g©iii^^^®/5?SM«, h>'E^ 

m*mm<D§^m(Dfb:^\^^:it\z^m^;&^o ip-s, so 
■CTffi^fssg o%®^(Z)yp H>'e^aEC9otffiM© so 



m.4 o%<Dm<D-:fah>mmmciQt<Dmm^. $f*u 

<«Log (C40) /Log (C90) ^2. 2Td5S. 
[0 0 7 8] C:cD<ke){;. y P h >'f5^tt<DSgfe#tt 

o WS75^^=^ 1: a5 S b T 1/ ^ -5 . 

[0 0 7 9] ^fc, :*:5ga^o;S^^^m)^SI^«. ffl^M 
S9 0%T5 0'C<Dm(DZfnhy&mmC t^QtQ o*c 
(DB#CD^P h>{5^SC t9oOP#:^^> $f*L<ti, L 
og (Ct5o) /Log (Ctgo) ^1. 35X$><0. 

[0 0 8 0] ^^m<DM^'f-mmmm\z'D\,^x. yuh 
>mmm(Dmm^^m^'h^ <u^(D\t. ±1205 ^p 

mmxh^<(D7i^^'^tsz.t:^^ib. -/uhXDmwm 

>FTtt, ;^^<ti5i'^LTyp H>0^ffij r^ig§j 
+5>tcM$nfcCl^fcJ6l', ^P>y^^^a-&#:<hltiiL 

[0 0 8 1] :*:^BJ(D]ii^^mi^MRt;f/X«i^5>^m 

<. 'ikn(DM^m\'^xmm.-r^^ti)^x^^o 

a ^ - r-r -5 1 i tt^ * * - > £ ©fi 

[0 0 8 2] 

[0 0 8 3] 1 ) ^#l^7}?'jx-7^;i/x;i/7^>©7? s p 

N-^5^;i/- 2 -tfPU K>$j§«<hbT, 0. 5g/ 
dLOjg^T, •>'^P-x)F6St1-^fflV^, 2 5'COMS 
TS!I5£L, (1) ^fflt^^Ttf-iCbfc. 

[0 0 8 4] 

[3gci] 
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[0 0 8 5] 2) ^Dh>e^gCDji^ 

Mtlsa't'T, Ell t;^t-J;5^j;f&mi', M*^*, 

m^CDM, MCD^f}^TT\ BSM (^) M3 5 3 

[0 0 8 6] M^t^D t->eii^(7)M^Ji, 50"C(C 
45tt-5ti*f}fiS4 0 %T'©yD h >'e#aC40<!= 9 0 % 
TO^P h>e^SC9o;«i^^>, Log (C40) /Log 

(C90) ('J:ipS[HiLfc„ MSt^nh>fgagS 

^g^a^C t5o<i:9 Or-COyp h>e^ffiC tgoiO^?,, 
Log (Ct5o) /Log (Ctgo) dct DiCffiLfCo 

[0 0 8 7] 3) -i^y^w^mcDM^ 
UM^^^m(DBmuymit± v u A7K?^?^4'T' i e 

^PbI. MT-Jt#ft. 5SiJLfc, ^W.^. 0. GIN® 

[0 0 8 8] 4 ) 

m^m^:fjmzm^tzmw^v^^\^. a^t^m^ (^) j 

EM-2 0 0CX$fflV^T> 9 0 0 0 OfgTM^^fro 

[0 0 8 9] (SIBS^iJ 1 ) 
3i^U-7-a (iS7Ktt-fc^>^> 1-^1^4^ US'-) (Dfi^ 

>5i. 7g, ex (4 - 1 kp+->7x-;i/) 7.;!/* 

>5 0 gRt/^^^:^U'i'A3 6 g^tt3A*, N, N-y 
^^)V7tV7^ H 3 0 OmLi h;i/X>2 0 OmLS: 

;Px><J:^^fC|^^L;5:;5^e> 1 6 5'CST#ML, ^©ja 
a^T'3B#PBM#Lfc„ ?§?g*^*(^7K{::SAL, fife® 

nfc7ttiJ-7-OM7C*iSS7?sp/c«. 0. 4 2T-$.ofc„ 
[0 0 9 0] yP>y^;J^UV-BP- 1 (^Si^4?UX 

ifx U-y}V^nyx.=.jv) 7.;i/7^>2 5. 3g, 
4, 4* -tf7xy-;n8. 9 gRj/j^m;^'J'^A 1 

8g^i±^^. N, N-v^5^;i/7-fe h75 K 1 5 Cm 
Li h;Wx> 1 0 OmL<&WLT^^moST, iP^, 
mWVr^o ^^LfcTK^ h;Ux><t^{'|^^L;5;;&«e, 1 
6 5t:ST#ML, ^(DMST'3B#PBllti^LT#Uv- 
bj^^g^WMLfco gijt;, #UV-a42. 6g^N, 
N->^;<5^;i/T-tr l>75Hl50mLi: hJl'X> 1 0 0 

mLt3m*pLT^3^^?^T, mm. m±i^rc7i^^h)ix. 

^?g<&iH^Lfc„ ;}?'Jv-a^SS^7t?Uv-b^?fi?f3^ 



(11) 

SAL, e^H#:^Wtt}Sii-, 5SiJLfCo 

UV-BP- 1 *f#fc„ #?.nfc7}5U V-®ji7C)iaS7j 
sp/c«, 0. 6 3T-feofeo 

[0 0 9 1 ] :/D-y/7;J?iJ V-BP- l(DX)Vfs>'{t 
yp^y^Tj^U V-B P- 1 . 10g&9 8%ffifimi0 0 
mL{C}g/§|L, ^MT2 4B#F0llti^L/c„ }g|g^^J:(D 

■0 v-BPs-i^ftfeo #e.n/!:7Hu v-©-r:t>?e«i 

mmU. 1.78 mm o 1 / g ( 5 6 2 g /m o 1 ) T 

1«, 0. 98T-ofc. i^7Ktt-typ^> h®^P>j/i7^ 
ll-&^^#:{3^-rSfiJ'&«, 0. SlT^ofeo 

[0 0 9 2] *fc, mm<D:^^i:-m^ntcm<DT Eum 

20 8 7nmT&ofe (0 2?£#Bg) , 

[0 0 9 3] #iJ-7-BP S- 1 5:2 0S«%i;^C-5J: 

±iiM, 6 0 *CT 2 R^rs^, 1 4 0 "CT 5 mmmj£^m 

L-> )1JP5 0 //mCDBP S- l^^#fc„ TKJJfe^ 2 ISff 
ofc^, 5 OrT-ffiMSS&^^b^-arTiiSL^tBPS 

30 (DmMmzWi^^zt^^t:>f)^^o mnmm9 o%xm^m 

?&^2f'^-ro BPS-lM^, loot:. SI^PbI, 

^HfiCDM^:s<^:^t'|wlL;T$)0, »(c<fcsiiroaM 

[0 0 9 4] (it^mi) 
^>^A3#uv-Rp- 1 oa-& 

\ix (4-y)l7i-ayji-jv) x;W3f:> 5 i . 4 g, t* 

40 X (4-t KP=\^->7xX;i/) x;p*>2 5g, 4, 
4' -t::7xy-;H8. 9 gS:U:^M;^' U -^A 3 6 g 
^ttiii^f, N, N-S^y<5^;i/7-fe K3 0 OmLt 

h;l.X>2 0 OmL^^gsiPLT^^^OlET. Mm. 
Lfco ^^LActK* h;i/X><fc^t'^*L^{:75^e, 1 6 5 

fc@#:<^^7K^=-e2lEl, ^iJ^y-Jl/ff'TllHl^tl^L, M 
S^illLT7>yA37j?UV-RP- l=£#^c. ften 
fe:J?'JV-<Dil7C)ft!i^r?sp/c«. 0. SST^^fc. 
50 [0 0 9 5] ^>yA37i?iJ V-RP- 1 COXJl/zfcXt 
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7>yAnjj^u-7-Rp- 1. 1 0 g&9 8%eft^i 0 
uv-R p s - 1 $#;'c„ %^ntzTf-^)-^-(D-(^y^ 

1. 7 3mmo 1 /'gT$)D, H-NMRA^ 

fco 4^'J-7-RPS- 1 iIwi#}::ML, M 

^5 0 //mCDRP S- iM^ftfCo SOrTtiMSS*' 

^SS9 0%-i?fjlSMS*^fb$-a:TS!l^L;tRPS- 

1 i^co^p h yBMm.^^ 2 t3:^-r. 

[0 0 9 6] 1 ) 

[0 0 9 7] JiN^::J?'JV-B®X;l/Jj^>-fb 
^(737t^^:7j?UV-B 1 0 gS:9 8%5iS^l 0 OmLfZ}§ . 

i^^O. 5NmiE(fT'2[Hli5fe?tL. 8 0 30 

m\t. 3. 5mmo 1 /gT-fe^fCo 
[0 0 9 8] (lt!fe0ij 2 ) 

'J V- A©a-&i*^:# U V- A i B ® y 1/ > K 

5? ->v\ ^ K i - fig 7 X y - ;p ;p i L UJ^^ 

0. 6 IT'feo/io 4^t4^U-7-A5 g<i:##0iHlr-& 40 

j^Lrcx)u^^>'if^nrcyi-s'eS'j-^-B 5 g^2 oa« 

%ttS.^^^\ZN, N- Kt^^mT- 

mmi-. mmmiiim\zmmv. jj^^Tj^uv-Atx 

$ nfc3f:^ 7}? U V - B (D :/ u- > H ti75^ e, -SM 

ms 0 (MrrKDm^mtZo Z.(Dt^. *t 4^ U V- A <i: 7. 
0T$)0, <:t>5SJ!^^Sttl. 7 5mmol/gTfe 

1 t'^-r. 

[0 0 9 9] (HSfi^iJ 2 ) 50 
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t'x (4 -^^DD:7xn;i/) x;l'*>i8. 2g, 4, 
4" -f7xy-;n 2 gRZ:/g?m;t»UOA 1 1 . 6g 
N, N- v^^;i.7-b K 1 5 OmL i 

h;i.x> 1 0 omL$»LTsm^o?tT< mm. 

Ltzo ^^febfc** h;i.X>i*t-|^SL/cC7i^'e> 1 6 5 

m^mmLtzo m\z. ^mmi-n-^fS.Lfzjf^^j-^-aA 

5. 5g^N, N->?;>t5';i/T-t 1-75 H 1 5 OmLt 
h;PX> 1 0 OmLfzmftPLTg^^tfitT, ^4 

LfcTK^ h)i^x.yhmzmi:i^r<i~-f}^^ 1 6 5t:ST#M 

7}?UV-c ^^{C^JPL. 17 0'CT, 2f^rBl}Si^b 

iiHii5fe#b:/D>>i7;}?ij-7-BP-2<&#fco f#e.nfc 

[0 10 0] yD>y^/}?U-7-BP-2(Z)7.;i/4^>fb 
:/P>yi7#iJV-BP-2. 1 0 gS9 8%5^®f 1 0 0 

muzmmv. mmx'2 4mmm.i^Ltz. mm^^s^mo^ 

V-BPS-2=£#fc„ #e,nfe#U-7-©-1':t>SM 
1. 5 Immo 1 / g (6 6 2 g/mo 1 ) X' 

$>^tZo H-NMR^^e. m7i^\i±^;<>h(Dmm^m 
wi tmyi^\t±^:^>h<Dmm^myf2(Dit w2/'w 

1«, 0. 7 5X'$>^tz. i*7K14-feyy > t-CD^P-y^ 
^^a^#:±frt::M-r-i>S']-&(S> 0. 5 7T-$)orco ^ 

^tA^f,. ^u^yi7^m^i^x$>^zt>^mmvtz, 

UV-B P S - 2 ^&2 0Sa:%<h;iSJ;5{'N, N->? 
><5^;P7-k h75 FfC^^L, :fS^7.m±izmm. 6 0 
*CT2P#Fb1, 1 4 OrTSB^raMJE^ISb. Ilff 5 0 m 
m©B P S - 2J^^#yco Z.CDm'^. IN-NaOH* 

mmiz. 2mmmmL. -i^y^i§^^x'2m7\i^Ltz. 
iN-Hcw;, 2mm. ,^&x'mmm. -r^ 

5S^^. ^iSLfc. ^C0ll(7)-f Pi->^m^fi«l. 5 3 
mmo 1 /gT$)oAco COMSttcOl^c^T E MM^T 

fc. ffi^^«ig7)m?)n/i„ 5 o'cx-nnmrn^mt-^ 

ii:XimmVtzB P S - 2 i^^^P h >{gi^S<£^ 1 iZ^ 

[0 1 0 1] Si, ^2msmAii^^^^t,-^u^o\z. 
mmm i Rzsmmm 2 <Dy'a y^^m^mt. )tmm 1 

[0 10 2] (lt!K0iJ3) 
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yn«;;i7#U-7-BP- 3 (^«3j?ux-7^;px;i^3j^ 

ifx (4-i'nn7xnjl/) x;P7h>i8. 2g, 4. 

4' -f7xy-;n 2 gS:U^^^;t»'J'>A 1 1. 6g 

^f±)A*-. N, N-v^5^;P7-fe h75 K 1 5 OmLt 
H;1/X> 1 0 OmL^WLTSl^MT, *P!^. MW 
LTz. %4Lfc7K* l-;i/X>i^(C^SU?:C75^'e> 1 6 5 

-a 6 3. 2g*N, N-v>C5^;i/T-feNT5 H 1 5 0 lo 

[0 10 3] ^^^D-yi'TlfU V-BP- 3®X;i/>}^>{b 20 
Vp.>:^;J^iJ-7-BP- 3, 1 0 9 8%gti^l 0 0 

mLtr^^L, MT2 4B#rBiisitb^co mm^^m<D 

■7-BPS-3$f#fCo ^eptlfcTj^iJ-^-Q-f :t>32i^ 
mmit. 1. 2 Immo 1 /g (7 8 1 g/mo 1 ) T 
a5ofco H-NMR75^e., ^7Kf4-fe^P^>h<7)aa^J-^ 
wi i:^;K14-biy;<> l-<^S»^W2©W: W2/W 
Its. 0. 5 2-efe-^/io iS7Ktt-fe^^> hC^yp-y^^ 

UV-BPS-3*2 0a»%ch^C^ct3(3N, N-v^ 
p<^;P7-feh75 FfcML, :tf^7.1S±!c»^j^, 6 0 

■CT 2 B^r^i. 1 4 0 rx' 5 mrm&^m mm^o u 

m©B P S - 3li€:t#/Co dOMS, lN-NaOH7K 

jgJSt;:, 2^PBm^b, -r:t>32}^7KT2iH]7Ki5feLfc„ 

setc, iN-Hci(3, 2^rB^. MTgism, -r^ 

>3^*S7KT-7Ki5fc<&3I5IfTVi, i5t^7KA^tfjft-^r2&s;ii:<& 
IftlSt^, ^iSbfCo d0M©^:t>3^^M«l. 2 2 40 
mmo 1 /gT$)-:)fCo 5 0 "CT-ffiMSS^^fk^-ttT 
jaiSbfeB P S - 3IK<DyD H >f6iSS$^ 1 fCI^f o 

(0104] mmm a ) 

yD<;/i7 7HUV-BP-4 (^SS5#UX-7^;i/7.;i^7t^ 

h*;^ (4 -i'DD^xx;!/) x;i^jf;>30. 3g, 4, 
4' -e7xy-;n 0 g> A-f h*p=^^y >5. 9ig so 



j!ctf:^^;^7U'^A 1 9. 5g<£tti2.*, 

1 5 OmLi:h;i/X>l 0 0 mL <£^JjnbT^^ 
MT> APi*> W^\.fz. %4Lfe7K^&h;Px>i*(c 

1 8 5*CST#ML, ^0MT:-2B#« 
i^LT4?U-7- f ig?g€ISSLfc„ sun, USS^JIT'^ 
/$Lfc7}?U-7-a 5 2 g<&v^5";l.X;l.7t^+->K 1 5 0 
mLtC?§^^L, >i?U V-acDjgJg&HMLfco Tf^UV- 

a©^?^^#u^- f ^^^^^;^^i^L, i 7 3t:T\ 2b# 

5S'JL.fe. #e.tlfc@#<&l^7K4'T-2lHl, ^^^y 

1 ia!5fe# □ <j V- B p - 4 $f#/i, 

fee 

[0 10 5] :/n>>^7i?ijv-BP-4©7.;i/jJ^>'fli 

:/p<;/i77}?iJ V-B P-4, 1 0 g*9 8%5ftg?l 0 0 

mLfijg^L, 4 otTi 6B#rBM}$Lfc„ mm^^m 

it@i^S^*cf.-j?2Il. ^iS'y-;P4'l; llHli5fe#b, 4? 

'J v-BP s-4<£#fc. m^nrz^-^j-^-(D^^>^ 

^mm\t.' 1. 4 3mmo 1/g (7 14 g/mo 1 ) 
Tfeofc. H-NMR;&^5>. i^7Ktt-t^^>h©M«5i- 
^Wl ti^7K14-fey^> h<DfiS$)-^W2®it W2/ 
Wl«, 0. 95T&t5^c„ i^7K14-ti^>^>H©ya«y 
i:/^^-^^^^^:!;^^^*]^^. 0. 51X&^rZo * 

it. #6tifcM©TEMffi^T, m^mmm^m^ntz 
z.ti)^ib. ':fuy^^m'^^x'$)^:it^mmvrzo 

U V-BP S-4S2 0afi%<J:;^Sct'5t;N, 
^'^)]^7±h7^\^\zmmL. :y5XlS±fcM, 13 
O-C-CSO^i-, 2 1 0X:T'3 05i-K^ib, M5 0wm 
CJB P S - 4m$#it„ dCDI^S-. lN-NaOH7K^ 
^{;> 2m^^mmi^> <:<f->3S^7Kl?2|pl7KJ5feLfe, ^ 

e.t'. in-hcm:, 2mm. ^uxmmm. 
mm. ^mLfz. z(Dm(D-t-ty^i^mmiti. 43m 

mo 1 XsX&^tz, 5 O'CTtB^tMS^fb^-frTifliJ 

SbitBPs-4M(Dyp h>'(g^a^«. muz^r^ 
o\z. 5 ot:T-lBMSjg9 0 %©b#(d:/p h>e^sc 

90i:ffi*fSS4 0 %(7DI^(D-/P h >eSSC40ic^i5^ 
Log (C40) /Log (C90) =2. 1 IT^ 

0. i&ntzm'^^^\.x\^tz. 

[0 10 6] (l±!K0'J4) 

>'*P>yi^3t?U-7-BP - 5 (^W7i?UX-7^;i/7.Jl/3ts 
>yP-y^^^a-&#:) ODfi-^ 

«0iJ3<i:|HHi('LT#Uv-f SliML;^c, JgiJt;, ^ 
mm 1 i|w]^i(c-&fi£L^c7j^Uv-a 8 9 g<&N, N- v 
>^5^;P7-tr h75h* 350mL<h h;l/X> 1 0 OmLf:: 
MLT^^MT. ^^Lfc7K^h;i/x><h* 
1 6 S-CST^ML, Tl^Uv-a^jg^g 

b, i7otT, 2^M^j$bfco mmi^moymz^ 
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sp/c«, 0.6 1 Tafeofco 
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